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Objectives. This population-based study aims to determine the incidence, mechanisms and outcomes of aortic trauma in
patients from Scotland between 1992e2002.
Methods. Patients with aortic trauma were identified from the Scottish Trauma Audit Group database. Demographics,
mechanism of injury, initial management and outcome were analysed.
Results. 165 (0.3%) patients suffered trauma to the thoracic or abdominal aorta. Of these, 130 (79%) patients had an
injury of the thoracic aorta, 33 (20%) an injury of the abdominal aorta and two (1%) had injuries of both. There were
123 (75%) men and 42 (25%) women with a median (range) age of 36 (14e90) years. Blunt trauma was responsible
for 121 (73%) injuries, of which road traffic accidents were the most common mechanism. A further 44 (27%) aortic
injuries were due to penetrating trauma, of which assault was the most common cause. The median (range) Injury Severity
Score was 43 (16e75). Ninety (55%) patients died in the emergency department while 59 (32%) underwent attempted
operative repair. The operative mortality was 35 (59%) of 59 patients and overall mortality 141 (86%) of 165 patients.
Conclusions. The incidence of aortic trauma presenting to Scottish hospitals is low. The majority of patients do not sur-
vive to surgical repair and operative and overall mortality remain prohibitive.
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The epidemiology of vascular trauma has changed in
recent years. An increase in civilian violence and
high-energy road traffic accidents has been coupled
with an increase in major vascular trauma.1 Aortic in-
jury is a life-threatening event often associated with
multisystem injury and immediate death. Scene sur-
vival following aortic trauma in road traffic accidents
is reported to be less than 10% with an overall sur-
vival of only 2%.2 Consequently, patients presenting
with aortic injury are a relatively rare occurrence
and an individual surgeons experience of aortic
trauma is likely to be limited.3
Outcome after vascular trauma, in terms of sur-
vival and hospital stay, has been reported to be poorer
in rural areas when compared to the urban popula-
tions.1 This is thought to relate in part to response
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study reviews the epidemiology of aortic trauma pre-
senting to hospitals in Scotland (population 5 million)
between the years 1992 to 2002. Accident and Emer-
gency services for major trauma are provided by
seven teaching hospitals and nineteen district general
hospitals. It aims to investigate the incidence, mecha-
nisms of injury and outcome of patients sustaining
aortic trauma in Scotland over an 11-year period.
Patients and Methods
All patients who suffered aortic trauma were identi-
fied from the Scottish Trauma Audit Group (STAG)
database. This group was established in 1992 to eval-
uate the management of major trauma in individual
Scottish hospitals. The number of hospitals contribut-
ing to the audit increased each year to 11 by 1995, and
included 25 major Scottish trauma units from 1999 un-
til data collection finished in 2002. STAG recorded in-
formation on all trauma patients who were admitted
to hospital for at least three days or died during the
first 3 days of admission. STAG did not include
patients who died at the scene or on their way toved.
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Emergency department in a state of cardio-respiratory
arrest and whose period of attempted resuscitation
did not exceed 15 minutes were also excluded from
the database, as were patients over 65 years old
with an isolated fractured neck of femur or pubic ra-
mus. Children under the age of 13 years were not
included.
For patients meeting the above criteria, data was
collected in terms of patient demographics, type and
mechanism of injury, haemodynamic stability on pre-
sentation, injuries sustained, management and out-
come. Patients were followed to 3 months, discharge
or death. STAG recorded the type of first operation
undertaken along with the timing of the operation
and the grade of surgeon and anaesthetist involved,
but not details of any subsequent operations. Injuries
were described and scored using the Abbreviated
Injury Scale (AIS) 1990 revision developed by the
American Association for Automotive Medicine.4 All
scoring was checked centrally to assure consistency.
Injury Severity Score (ISS) was determined to assess
the severity of overall injuries sustained.5 The average
patient capture rate from participating hospitals was
95%.6
Statistical analysis was performed using SPSS for
Windows Release 11.0.0 (SPSS Inc., Chicago, Illinois,
USA). Univariate analyses between groups were de-
termined by chi-squared or Fisher’s exact test for cat-
egoric variables; P 0.05 was considered significant.
Results
Fifty-two thousand eight hundred and eighty-seven
patients were admitted to Scottish Trauma Units and
recorded on the STAG database during the study pe-
riod. Of these, there were 165 (0.3%) patients who suf-
fered trauma to the thoracic and/or abdominal aorta.
Blunt trauma was responsible for 121 (73%) in-
juries, of which road traffic accidents were the most
common mechanism. A further 44 (27%) aortic in-
juries were due to penetrating trauma, of which as-
sault was the most common cause (Table 1). There
were 123 (75%) men and 42 (25%) women with a me-
dian (range) age of 36 (14e90) years. Aortic trauma
was most common in young men: 76 (46%) of the
165 patients in this series were men aged under 40
years old.
One hundred and thirty (79%) patients had an
injury of the thoracic aorta, 33 (20%) an injury of the
abdominal aorta and two (1%) had injuries of both.
Injuries of the thoracic aorta were a consequence of
blunt trauma in 109 (84%) cases. In contrast, injuriesof the abdominal aorta were more likely to be a result
of penetrating trauma secondary to assault (P< 0.001)
(Table 1).
One hundred and sixty-four (99%) patients had se-
rious aortic injuries with an AIS> 3. One hundred
and fifty-eight (96%) patients had a concomitant in-
jury affecting one or more separate body regions of
moderate (AIS 2) severity or worse. One hundred
and thirty-eight (84%) had a chest injury, 110 (67%)
an abdominal injury and 77 (47%) a head injury. All
patients with an abdominal aortic injury had a coexis-
tent abdominal injury while 125 (96%) of 130 patients
with thoracic aortic trauma had a coexistent chest
injury. One hundred and seven (65%) patients had
a Glasgow Coma Scale score of 8 and 106 (64%)
were haemodynamically unstable (systolic blood
pressure of <90 mmHg) on admission. The overall
median (range) Injury Severity Score was 43 (16e75)
(Table 2).
Ninety (55%) patients died in the emergency de-
partment while 52 (32%) were transferred directly to
theatre. A further seven (4%) patients, with thoracic
aortic injuries, were transferred from the admitting
hospital to a tertiary referral centre. The remaining
16 (10%) patients were admitted to intensive care
units or to an acute ward due to associated injuries
and died later.
Table 1. Mechanism and type of aortic injury in 165 patients
Type of Injury
Blunt
(n)
Penetrating
(n)
Total
(n)
Thoracic aortic injury RTA 87 87
Assault 19 19
Fall> 2m 20 20
Other 2 2 4
Total 109 21 130
Abdominal aortic injury RTA 9 9
Assault 21 21
Fall> 2m 1 1
Other 2 2
Total 10 23 33
Thoracic and abdominal
aortic injury
RTA 1 1
Fall> 2m 1 1
Total 2 2
RTA-Road traffic accident.
Table 2. Median Injury Severity Score (ISS) in 165 patients
Number of
patients
Median ISS
(range)
Thoracic aortic injury 130 50 (17e75)
Abdominal aortic injury 33 26 (16e75)
Thoracic and abdominal
aortic injury
2 71 (66e75)
Total 165 43 (16e75)Eur J Vasc Endovasc Surg Vol 32, December 2006
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theatre, had injuries to the thoracic aorta and did not
survive to operation. Thirty (58%) of the 52 patients
had a laparotomy as their first surgical procedure
while 12 (23%) required thoracotomy. A further seven
(13%) patients had fixation of orthopaedic injuries as
their first procedure. A consultant surgeon was the
principal operator in all but four (8%) of the 49
patients undergoing immediate operation. Seven
patients underwent surgery following transfer to a ter-
tiary centre. The overall, intention to treat, operative
mortality was 35 (59%) of 59 patients.
Onehundredand fourteen (88%)of 130patientswith
injury of the thoracic aorta and 25 (76%) of 33 patients
with injury of the abdominal aorta died (P¼ 0.084).
Both patients with coexisting injuries of the thoracic
and abdominal aorta died. Therewas no significant dif-
ference inmortality betweenpatientswith blunt orpen-
etrating aortic trauma; 105 (87%) of 121 patients and 36
(82%) of 44 patients respectively (P¼ 0.424). Overall
mortality was 141 (86%) of 165 patients. Only two
(5%) of 42 women survived aortic injury compared to
22 (18%) of 123 men (P¼ 0.037). Median (range) hospi-
tal stay among survivors was 19 (7e92) days.
Discussion
Approximately 0.3% of patients presenting to Scottish
hospitals with significant trauma will suffer an injury
to their aorta. A similar study from a single tertiary cen-
tre inWesternAustralia reported an incidence of around
0.1%.1 Though the numbers from the latter study are
small, the present data would imply a greater incidence
of aortic trauma presenting to Scottish trauma centres.
Clearly, the incidence of aortic injury presenting to
hospitals in Scotland is low, but this is undoubtedly
influenced by the immediate lethality of the condition.
A study from seven areas in England on blunt aortic
injury after road traffic accidents reported an overall
incidence of almost one percent. However, scene sur-
vival was less than ten percent and is in keeping with
the hospital incidence shown in the current series.2
The predominant mechanism of injury in the pres-
ent data was as a result of blunt trauma and ac-
counted for three quarter of cases. In contrast, large
North American series report penetrating injury to
be the mechanism of vascular trauma in 50e90% of
cases.1 There is an established association between
mechanism of injury and anatomical distribution.
The current series shows that abdominal aortic
injury is more likely to result from penetrating trauma
and thoracic aortic injury from blunt trauma. Unsur-
prisingly, the main cause of penetrating injury wasEur J Vasc Endovasc Surg Vol 32, December 2006violent assault while road traffic accidents were thema-
jor cause of blunt trauma. The data also confirm that in
Scotland, aortic trauma is an injury of young men; con-
sistent with previous data on aortic trauma.7
An ISS of 15 or greater is a commonly accepted
threshold for defining major trauma. In this series, all
patients had an ISS> 15. Furthermore, almost two
thirds were unconscious and almost two thirds were
haemodynamically shocked. The physiological insult
associatedwith the level of trauma that results in aortic
injuries is clearly substantial and undoubtedly influ-
ences subsequent outcome. Almost all patients in the
present series had a coexistent injury in one or more
body regions ofmoderate severity. This is unsurprising
given the common mechanisms of blunt injury include
road traffic accidents, crush injury and falls. From the
current data, almost all patients with a thoracic or
abdominal aortic injury had a further injury in that
visceral compartment. The high rate of associated
injuries is an important finding and emphasises the
challenge of managing these severely injured patients.
Only one third of patients in the present data were
suitable for attempted operative repair and of these,
three died prior to operation. An operative mortality
of 59% and overall mortality of 86% may be consid-
ered excessive when compared to existing series.
North American data, specifically on blunt trauma
of the thoracic aorta, consistently report operative
mortality rates in the region of 11e36%.3,8,9 Similarly,
Western Australian data on all aortic injuries has re-
ported an overall hospital mortality rate of 55%.1
However, data from England on blunt thoracic aortic
trauma reported an overall mortality rate of 83% in
patients who reached hospital.2 Thus, the present
series appears in keeping with other data from the
United Kingdom but outcome seems poorer when
compared with international figures. Reasons for
this discrepancy are unclear, and are outwith the
remit of the current series.
Aortic injuries are relatively rare in Scottish trauma
patients but are associated with significant mortality.
Most victims will have sustained other major injuries
and may require a multi-disciplinary approach in
their treatment. Strategies to improve outcome, in-
cluding endovascular repair, after aortic injury require
investigation.
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